sibling diagnosed at 10 -18 years). Screening for thyroid dysfunction was performed by obtaining thyroxine (T4 and T3RU) and/or serum thyrotropin (TSH).
At least one screening was performed every 2 years in 90% of the patients. Screening for celiac disease was obtained on any patient with symptoms suggestive of celiac disease (10) . The presence of AIT was determined by the following criteria: TSH level outside the assay reference range (0.35-5.5 U/ml) and positive thyroid antibodies, normal TSH and positive thyroid antibodies, or abnormal TSH alone. Thyroid antibody studies were obtained in patients with an enlarged thyroid gland, abnormal TSH, or first-degree relative with AIT.
Analyses were conducted with SAS version 8.2 (SAS Institute, Cary, NC). Group comparisons were performed using unpaired t tests, 2 analysis, and Fisher's exact test.
RESULTS -Of the 138 patients (69 sibling pairs, age 14.4 Ϯ 5.4 years), 49% were male. At least one comorbid autoimmune disorder was found in 27 patients (20%). There were 38 sibling pairs in group 1 and 31 pairs in group 2. Mean age at type 1 diabetes diagnosis was 3.8 Ϯ 2.4 years for probands and 5.3 Ϯ 3.0 years for siblings in group 1 and 8.0 Ϯ 4.5 years for probands and 13.1 Ϯ 3.0 years for siblings in group 2. Duration of type 1 diabetes was similar between groups (group 1, 7.5 Ϯ 4.8 years; group 2, 6.9 Ϯ 4.7 years).
At least one additional autoimmune disorder was identified in 19 of 76 patients in group 1 (25%) and 8 of 62 patients in group 2 (13%). Among the 27 patients, there were 33 autoimmune conditions: 25 AIT (19 in group 1), 5 celiac disease (3 in group 1), 1 juvenile rheumatoid arthritis (group 1), 1 premature ovarian failure (group 2), and 1 vitiligo (group 2). Occurrence of AIT was significantly higher in group 1 (25%) than group 2 (10%) (P ϭ 0.02). Of the 25 patients with AIT, 12 had elevated TSH and positive thyroid antibodies, 10 had normal TSH and positive thyroid antibodies, and 3 had elevated TSH alone (antibody results unavailable).
In group 1, 58% of patients with AIT were female; 100% of patients with AIT in group 2 were female (NS). In families where one or both siblings had AIT, a family history of AIT was present in 4 of 12 families in group 1 and 1 of 5 families in group 2 (NS). Overall, thyroid hormone replacement was required in 14% of patients in group 1 compared to 6% in group 2 (NS).
To further explore the relationship between age at onset of type 1 diabetes and occurrence of AIT, we examined patients with AIT independent of group assignment. Patients with AIT were significantly younger at type 1 diabetes diagnosis (4.7 Ϯ 4.0 years) than patients without AIT (7.8 Ϯ 4.8 years) (P ϭ 0.003). Attained age did not differ between those with and without AIT (13.9 Ϯ 5.4 vs. 14.5 Ϯ 5.4 years). Duration of type 1 diabetes was 9.2 Ϯ 4.2 years in patients with AIT compared with 6.8 Ϯ 4.8 years in patients without AIT (P ϭ 0.02). The majority of patients with AIT were diagnosed with type 1 diabetes when very young. Of the 33 patients diagnosed at Ͻ3 years of age, 36% had AIT, compared with 14% of those diagnosed at Ն3 years of age (P ϭ 0.005). Prevalence of AIT declined with increasing age at on-
set of type 1 diabetes (P ϭ 0.01) (Fig. 1) . Notably, within each age strata, patients with and without AIT had similar duration of diabetes.
CONCLUSIONS -S i b l i n g p a i r s concordant for type 1 diabetes commonly develop other autoimmune disorders. Overall, 1 in 5 patients (20%) from multiplex families with sibling pairs concordant for type 1 diabetes had an additional autoimmune disorder, and most of these patients (25 of 27) had AIT. Occurrence of AIT was associated with age at onset of type 1 diabetes. One-fourth of sibling pairs in which both siblings were diagnosed with type 1 diabetes at Ͻ10 years had AIT, as compared with 10% of other sibling pairs. Five of six patients with multiple additional autoimmune disorders were diagnosed with type 1 diabetes at Ͻ10 years. Remarkably, one-third of patients who were diagnosed with type 1 diabetes at Ͻ3 years of age had AIT.
A limitation of our study was the absence of uniform thyroid-screening parameters, possibly leading to an underestimation of the prevalence of AIT in our population. Those patients with longer duration of diabetes were likely screened for AIT more frequently than those with shorter duration. However, our sample's prevalence of AIT (18%) is consistent with other studies in pediatric type 1 diabetes (1, 8) . Because our sample was selected to include multiplex families with type 1 diabetes who were likely to be enriched for autoimmunity, our findings may not be directly applicable to simplex families.
In summary, the high occurrence of AIT underscores the importance of ongoing surveillance in this population, particularly for those with a younger age at onset of type 1 diabetes. 
